The Environmental Influence on the Evolution of Local Galaxies 
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ABSTRACT 

The results of an Ha photometric survey of 30 dwarf galaxies of various morphologies in 
the Centaurus A and Sculptor groups are presented. Of these 30, emission was detected in 
13: eight are of late-type, two are early-type and three are of mixed-morphology. The typical 
flux detection limit of ~ 2 x 10""'^^ erg s~"'^cm~^, translates into a Star Formation Rate (SFR) 
detection limit of 4x 10^^ A/q yr~^. In the light of these results, the morphology-density 
relation is reexamined: It is shown that, despite a number of unaccounted parameters, there 
are significant correlations between the factors determining the morphological type of a galaxy 
and its environment. Dwarf galaxies in high density regions have lower current SFR and lower 
neutral gas content than their low density counterparts, confirming earlier results from the 
Local Group and other denser environments. The effect of environment is also seen in the 
timescale formed from the ratio of blue luminosity to current SFR - dwarfs in higher density 
environments have larger values, indicating relatively higher past average SFR. The influence 
of environment extends very far and no dwarfs from our sample can be identified as 'field' objects. 



1. Introduction 

Constraining the evolutionary parameters for 
local galaxies is a difficult task. Empirical ev- 
idence has shown that the physical properties 
of a stellar system depend on a poorly con- 
strained mixture of environmental and internal 
influences. For example, galaxies are known to 
follow a morphology-density relation where the 
early-types are foun d in denser environments than 
late-types (lDresslej[l98 0: Postman & Gellcr lOSj; 
iBinggeh et al.lll99a IWhitmore fc Gilmorelll99l¥ . 
This relation also holds for Local Group dwarfs 



where dwarf Spheroidals (dSph) and dwarf Ellip- 
ticals (dE) are located closer to the Milky Way or 



M31 than dwarf Irregular s (dirr) (jEinasto et al 
19741: 1 van den Berghl Il994[) . However, discrepan- 



cies remain within this relation and some galaxies 
with similar morphologies, evolving under com- 
parable environmental conditions, can have dif- 
ferent properties, e.g., the two early-type dwarfs 
NGC147 and NGC185 have largely different inter - 
stellar medium (ISM) content fsee lMateolll998[) . 
Indeed, it may be that environment plays a subor- 
dinate role to local processes in the determination 
of their basic prope rties such as gas conteii t and 
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star formation rate ( Dellenbusch et al. lEooi). 



The mixed-morphology dwarfs may help to 
identify these evolutionary parameters. Five such 
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objects exist in the Local Group (i.e., LGS3, 
Phoenix, Antha, DDO210 and Pegasus). While 
all five conta in sizable amo u nts of neutral hy- 
drogen (Hi) (ILo et all I1993I; lYoung fc Lol [l997 



St-Germain et al.1 Il999l : iBarnes et al.l I2OOI) and 
all show evidence for recent star formation ( Mateo 



1998L and references therein), they also display the 
smooth ellipsoidal light distribution typically at- 
tributed to the old stellar population of early-type 
dwarfs. These intermediate-type galaxies may be 
evolving objects currently undergoi ng the final 
transition from la,te to early- type (iMaver et al 



2001: Pedraz et al 



20021: ISimien fc Prug niel"2002 : 



20031 . 12004 



Grebel et all 2003t IPe Riicke et al 
van Zee et al.ll2004l : [Read & Gilmor^lioq 

One of the main aspects involved in studying 
the evolution of a galaxy is the evolution of its stel- 
lar population. As such, it will depend on three 
parameters: its past, present and future star for- 
mation rates (SFR). Only the present SFR can 
be readily meas ured, from the intensit y of the Ha 
emission (e.g., iKennicutt et al. 1994 ). For past 
and potential future star formation, this informa- 
tion can be extrapolated from various observa- 
tional measu rements. For instance, stellar popu- 
lations (e. g., Martinez-Delgado fc Apariciol 1997 ) 
and morphology both reflect past star formation, 
and Hi measurements allow extrapolation of pos- 
sible further star formation. 

In this context, the morphology-density re- 
lation implies that the past SFR of a galaxy 
is regulated by the local environment. It has 
been established that the fraction of galax- 
ies sustaining current star formation decreases 
near t he projected de n sity c e nter of galaxy clus- 
ters (lEllingson et al.l I2OOII: iLewis et al.l I2OO2I: 



Gomez et al.ll2003HBalogh et al.ll2004l:lRines et al 
20051 ) and this effect can be measured out to sev- 
eral virial radii. One explanation is that ram 
pressure between the galaxy's interstellar medium 
(ISM) and the cluster's intergalactic medium 
(IGM) removes the Hi gas supply for galaxies 
dwelling in high density regions, where this phe- 
nomenon is most effective due to the large relative 
velocities. These Hi depleted objects will basically 
see their on-going star formation terminate due to 
the lack of gas, while the galaxies in the outskirts 
should not be affected. 

For nearby dwarf galaxies, detailed stud- 
ies of SFR and star formation history (SFH) 



(iGrebelllioOfl ISkillman et al.ll2003t iTolstov et al 
I2OO4'), stellar population ("jeri en fc Reikuball2001 



Karac hcntscv et al. 2002, 2007^, struct ure (jJerjen et al 



tent 



Huchtmeier et al 



2000aP: IColeman et al.l I200I l2005l). Hi con- 



Cote et al. 1997; iBlitz & Robishaw" '200C ; 



. , _ . 2OOOI : tKoribalski ct al. 200:^. 

Chemin et al.ll2006l ) and ISM abundances (jLee et al 
20071 ) are readily available. It is, however, not 



clear how environmentally driven evolution oper- 
ates outside of the high galaxy densities of cluster 
environments (e.g., in the Local Group). Never- 
theless, since many recent efforts have been made 
to measure line-of-sight distances to g alaxies in the 
Sculptor an d Centaurus A groups (I Jerien et al 



1998, 2000b. ,200ll : lKarachentsev et al.ll2002l . l2003l 



i2004l . I2OO7I ) it is now possible to use these groups 
to study the correlation between dwarf evo- 
lution indicators and the direct 3-dimensional 
galaxy distribution. The Centaurus A group is 
a much denser environment than the Sculptor 
group and we thereby expect the former's envi- 
ronmental impact to be greater than the latter's 
(jBouchard et al.ll2007t l. 

This paper presents the results of Ha obser- 
vations of selected dwarf galaxies in the nearby 
Centaurus A and Sculptor groups. The aim was 
to complete the global picture of current star for- 
mation for these galaxies and the ultimate fate of 
their ISM. This enables us to constrain the role of 
the environment on the evolution of nearby dwarf 
galaxies. It also allows us to probe and explain 
the local morphology-density relation in a regime 
of much lower densities than those of clusters. 

2. Observations 

2.1. A note on galaixy classification 

The specific galaxy classification scheme used 
throughout this paper (column 4 of Tables [1] and 
[2|) comes from the literature and is most of- 
ten based on integrat ed photometry from opti- 
c al B band images (s ee Sandage fc Binggelilll984 ; 



de Vaucouleurs et al.l 119911 ). Consequently, these 
morphologies are a measure of the relative impor- 
tance and distribution of the young, very bright 
stars with respect to an older and fainter under- 
lying stellar population. Obviously, such classifi- 
cation is rather loose as it depends on a number 
of unrelated factors, such as seeing conditions. 
The classification scheme is refined as new obser- 
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vations become available (e.g., colour-magnitude 
diagrams) and galaxies may be swapped from one 
category to another. 

We also use a more general, early vs. late type 
classification, conveying less information about 
the stellar distribution in the objects. Explicitly, 
early-type galaxies should be objects lacking any 
obvious young stellar population, having no ongo- 
ing star formation (i.e., no Ha emission) and no 
detectable ISM (i.e., no Hi emission); late-type 
galaxies should have an important young stellar 
population, ongoing star formation and a sizeable 
amount of ISM. Any other object, e. g., one dom- 
inated by old stars, where Hi emission is detected 
but not Ha, should be classified as a mixed-type. 
In many cases, there has been no attempt to mea- 
sure Hi or Ha fluxes and the classification is sim- 
ply inferred from the Hubble sequence. One of the 
secondary aims of this paper is to verify the galaxy 
classification by providing some of the missing Ha 
measurements for early-type dwarf galaxies. 

2.2. The Centaurus A and Sculptor galaxy 
groups 

A list of all known galaxies in the Centaurus 
A (CenA) and Sculptor (Scl) galaxy groups (Ta- 
bles [Hand [21 resp ectively) has been c ompiled from 
the cat alog ues in Cote et aD (Il997 \j_ Jerien et"al] 
(|2000al ) and lKarachentsev et all (|2004l2007l ). The 
first reference provides a good overview of the 
groups with a bias towards Hi rich dirrs. The lat- 
ter three articles expand the list of objects asso- 
ciated with the groups and remove some spurious 
Hi detections. We believe this combined catalogue 
to be a representative sample of the real galactic 
populations residing in the two groups. 

Figure [T] shows the spatial distribution of galax- 
ies in the two groups and highlights the fundamen- 
tally different environments represented. Not only 
is the number of early-type dwarfs much greater 
in CenA than in Scl, but also the CenA dwarf 
galaxies are more clustered around NGC5128 and 
NGC5236 than the Scl dwarfs are around any of 
the major group members. 

2.3. Target selection 

The CenA group (Table [T]) contains 58 galax- 
ies. Of these, 17 are classified as having an early- 
type morphology, 37 are of late-type and 4 are 



o 
o 
o 



-2(f 






























-3d 

-4tf 








• 














NGC 5236 








• 


A 


♦ 


A 




A 




,Q NGC 5102 






-5tf 




G5128 






\ A ''-^^ 
A 

A' 


\1±J 









NOC4945^ 




500 

1 


kpc 



16h00m IShOOm UhOOm I3h00m I2h00m 
R.A. (J2000) 



-20 



o 
o 
o 



u -30 
Q 



-40 









247 












O 
A 








NGC 2 














A 


♦ [ 
A 


^ NGC 7793 




A 


— ^ NGC 300 

': HnG 


C55 




A 








500 kpc 

1 ^ \: 



2h00m IhOOm Oh 00m 

R.A. (J2000) 



23h 00m 



Fig. 1. — The galaxy distribution in CenA {top) 
and Scl (bottom). The major members of the 
two groups are identified by large squares. The 
positions of early-type (circles), late-type (trian- 
gles) and mixed- morphology dwarfs (diamonds) 
are also marked. Filled symbols identify the galax- 
ies observed for this paper. 
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mixed. The four galaxies of unknown types are 
presumably of late morphology and have been 
used as such. The faintest galaxies, [KK2000]55 
and LEDA166172, have an apparent integrated 
magnitude of me — 18.5 and the list is probably 
complete down to me ~ 17. Based on the en- 
tries in Table [1] the CenA group is at an average 
distance oi D = 4.35 ± 0.75 Mpc (standard de- 
viation), and has an average systemic heliocentric 
velocity of Vq = 408 ± 275 km s^^. 

The Scl group (Table [2]) is composed of 27 
galaxies, 1 of early type, 22 late types and 4 mixed. 
These are at an average distance of Z? = 3.95 
± 1.6 Mpc and average velocity of Vq — 290 ± 
190kms~^, based on Table data. The faintest 
object has me = 18 and the group is probably 
complete to tub ~ 16. 

The focus of our observations was to constrain 
the characteristics of galaxies at the low end of 
the luminosity function because these objects are 
more likely to be affected by environmental pa- 
rameters than the ones with higher luminosities. 
Consequently, little attention was given to brighter 
members of the groups. We observed a selection 
of dwarf galaxies within the two groups, provided 
they are of low luminosity (—10 > Afe —14) 
and no Ha measurements could be found in the 
literature. A consequence of these criteria is 
that nearly all known low mass early-type galax- 
ies of the CenA and Scl groups were observed, 
randomly leaving out some of the faintest ones 
(Mb > —10.5) because of limited observing time. 
Moreover, some objects (mostly late-types) sat- 
isfying the lumi nosity constraint were already ob- 
served in Ha bv lCote et al.l (j2008l ) hence were also 
left out of the present study. For comparison pur- 
poses, previously observed objects were randomly 
added to our selection. Our final sample can be 
found in Tableland was highlighted in Tables [1] 
[2] with asterisks in front of the galaxy name, as 
well as in Figure [1] with filled symbols. 

2.4. Ha observations 

The Ha line emission was imaged using the 
Australian National University 2.3 m Telescope at 
the Siding Spring Observatory. The Nasmyth Im- 
ager, equipped with the SITe 1024x1024 thinned 
CCD, has a circular field of view of 6'. 6 in diam- 
eter and pixel size of 0".59. For the Scl galaxies, 
three exposures of 900 seconds were taken with a 



narrowband 7 nm wide "on-band" filter centered 
on a wavelength of 657.5 nm, encompassing the 
Ha rest frequency of 656.3 nm. Three 300 seconds 
exposures of the same field, using an 8 nm wide Ha 
"off-band" filter centered on 645 nm, were used to 
estimate the Ha continuum. For the galaxies in 
CenA, bad weather conditions permitted only one 
900 seconds on-band and one 300 seconds off-band 
exposure per galaxy. Additionally, several Plane- 
tary N ebulae (PNs) from the list bv lDopita fc Hua 
(jl997[ ) were observed for flux calibration purposes. 

After subtraction of the bias, flat fielding, re- 
moval of the sky background and combination of 
the multiple images to increase the signal-to-noise 
ratio (where multiple images were available), the 
intensity of the off-band images were scaled to 
match that of their counterpart on-band images 
by comparing the intensities of foreground stars. 
This normalisation removed the effects caused by 
the differences in the bandpass of each filter as well 
as the different integration times. The off-band 
images were then subtracted from the on-band, 
thus leaving only the line emission in the resulting 
frames. 

The Ha line total flux, i. e., the sum of the flux 
value of each pixel where a significant amount of 
emission is detected, was compared with the data 
from the PNs. In practice, the sum is done on all 
pixels situated inside the 3(t contour level, where a 
is taken to be the standard deviation of the noise 
distribution in a sky region of final image. This 
value includes all noise sources such as readout 
and photon noise. The flux was corrected to take 
into account the difference in transmission caused 
by the varying redshifts at which the Ha line is 
observed and the shape of the bandpass of the 
on-band Ha filter. When the redshift of the tar- 
get galaxy was unknown, the Ha transmission was 
assumed to be the most common value for other 
galaxies of the same group. 

2.5. Ha results 

Figure [2] shows the location of the Ha line emis- 
sion in the dirr ESO379-G007, the IBm ES0321- 
G014, the IB(s)m ESO381-G020 and the dE,N 
ESO219-G010. Similarly, Figure [3] shows the Ha 
line emission in the lABm ESO269-G037, the dim 
AM1321-304, the dSO/Im ESO384-G016 and the 
IB(s)m UGCA319. All eight galaxies are mem- 
bers of CenA. The galaxies of Scl are presented in 



4 



Table 1: Astromctric and photometric properties for CenA group galaxies 



Gal ax y 


RA 
(.12000) 


Dec 
(.12000) 


Type 


mR 


D 
(Mpc 




-1 
(km s ) 


Rcf. 


* ESO379-G007 


11 


54 


43 


-33 


33 


36 


dirr 


1 6 . 6zt 0. 09 




2±0 




641±4 


1 


2 


* ESO321-G014 


12 


13 


49 


-38 


13 


53 


IBm 


15 . 21 zb 0. 09 


3 


2±0 




610±3 


1 


2 


ESO3S1-G01S 


12 


44 


42 


-35 


58 


00 




1 5 . 72zb 0. 1 




3±0 








3 


* IIjO W O O -L- ^jU^U 


12 


46 


00 


-33 


50 


13 


IB(s)m 


1/1 o/i-Ln no 
±<t.*i'y:ZlziJ.uy 




5±0 




589±2 


2 


3 


ESO443-G009 


12 


54 


53 


-28 


20 


27 


dim 


17. 06zb 0. 1 




8±0 


5 






3 


* ESO219-G010 


12 


56 


09 


-50 


08 


38 


dE,N 


16.4zt:0.2 


4 


8±0 






4 


5 


* UGCA319 


13 


02 


14 


-17 


14 


15 


IB(s)m 


15.33±0. 1 








■ 1 

755±4 


2 


6 


DDO 1 61 


13 


03 


16 


-17 


25 


23 


IB (s ) m_sp 










742 ± 2 


2 


6 


* ESO269-G037 


13 


03 


33 


-46 


35 


06 


dSph 


16. 29zh 0. 09 


3 


5±0 




744±2 


1 


7 


[CFC97] Ccn6 


13 


05 


02 


-40 


04 


58 


dIrr 


16.33zb0. 1 




8±0 


5 


614 ± 1 


3 


7 


NGC4945 


13 


05 


27 


-49 


28 


05 


SB(s)cd(Sy2) 


9.4zb0.2 


3 


8±0 


3 


563 lb 3 


2 


3 


ESO269-G05S 


13 


10 


32 


-46 


59 


27 


10 pec 


17 7^ \ 


3 


8±0 








3 


* CenA-dEl 


13 


12 


45 


-41 


49 


57 


dSph 




4 


2±0 






3 


5 


* ESO269-G066 


13 


13 


09 


-44 


53 


24 


dE,N 


14. 59zh0 . 08 


4 


1±0 




780zh30 


4 


5 


* HIPASS J 132 1-3 1 


13 


21 


08 


-31 


31 


45 


dIrr 


17. IzbO. 1 




2±0 


3 


571zb3 


2 


6 


* CenA-d.E2 


13 


21 


33 


-31 


52 


43 


dE/dIm 














5 


[KK98] 196 


13 


21 


47 


-45 


03 


48 




16 1 + 1 


4 


0±0 








3 


NGC5102 


13 


21 


57 


-36 


37 


48 


bB(s)b 


10. OzhO . 2 


3 


4±0 




4- 

468 ± 2 


1 


2 


* SGC13 19. 1-42 16 


13 


22 


02 


-42 


32 


07 


dE 


15. 7zb0. 1 


3 


9±0 






3 


5 


[KK2000]55 


13 


22 


12 


-42 


43 


51 


dSph 


18.5±0. 1 


3 


9±0 


3 






3 




13 


22 


56 


-33 


34 


22 




17. 65zb 0. 08 












5 


* AIVI1320-230 


13 


23 


29 


-23 


23 


35 




17. 53zb 0. 08 












5 


* AM1321-304 


13 


24 


36 


-30 


58 


19 


dim 


16. 7zb0. 1 


4 


6±0 


5 


485zb3 




1 


NGC5128 


13 


25 


27 


-43 


01 


08 


S0pGc(sy2) 


7.84±0.09 


3 


8±0 


4 


556 ± 10 


2 


8 


IC4247 


13 


26 


44 


-30 


21 


44 


S? 


14.41±0.09 




0±0 


4 


415 ± 30 




3 


ESO324-G024 


13 


27 


37 


-41 


28 


50 


lABm 


12.91±0.09 


3 


7±0 


4 


516 ± 3 


1 


2 


NGC5206 


13 


33 


44 


-48 


09 


04 


SBO 


11.62±0.09 


3 


5±0 


3 


571 ± 10 


3 


6 


ESO270-G017 


13 


34 


47 


-45 


32 


51 


SB(s)m: 


11.69±0.09 


4 


3±0 


8 


828 ± 2 


2 


3 


UGCA365 


13 


36 


31 


-29 


00 


00 


Im 


15.49±0.09 


5 


2±0 


4 


571 ± 1 


3 


7 


* [KK9S]20S 


13 


36 


35 


-29 


34 


17 


dIrr 


14.3±0.1 


4 


7±0 


4 






1 


NGC5236 


13 


37 


00 


-29 


51 


56 


SAB(s)c 


8.22±0.09 


5 


2±0 


4 


513 ± 2 


2 


3 


DEEPJ1337-33 


13 


37 


00 


-33 


21 


47 




17.3±0.1 


4 


5±0 


5 






6 


ESO444-G084 


13 


37 


20 


-28 


02 


42 


Im 


15. Olio. 09 


4 


6±0 


5 


587 ± 3 


1 


2 


HIPASSJ1337-39 


13 


37 


25 


-39 


53 


52 


Im 


16.5±0.1 


4 


9±0 


5 


492 ± 4 


2 


6 


NGC5237 


13 


37 


39 


-42 


50 


49 


10? 


13.26±0.09 


3 


4±0 


3 


361 ± 4 


2 


3 


NGC5253 


13 


39 


55 


-31 


38 


24 


Im_pcc 


11.17±0.09 


3 


7±0 


3 


407 ± 3 


2 


9 


IC4316 


13 


40 


18 


-28 


53 


38 


IBm? pec 


15.0±0.2 


4 


4±0 


4 


670 ± 50 




1 


NGC5264 


13 


41 


36 


-29 


54 


47 


IB(s)m 


12.6±0.2 


4 


5±0 


5 


478 ± 3 


1 


2 


[KK2000]57 


13 


41 


38 


-42 


34 


55 


dSph 


18.1±0.1 


3 


9±0 


3 






3 


* AM1339-445 


13 


42 


05 


-45 


12 


18 


dE 


16.32±0.1 


3 


5±0 


3 






10 


* LEDA166172 


13 


43 


36 


-43 


46 


11 


dSph 


18.5±0.1 


3 


6±0 


4 






1 


ESO325-G011 


13 


45 


00 


-41 


51 


40 


IB(s)m 


14.02±0.09 


3 


4±0 


4 


545 ± 2 


1 


2 


* CcnA-dE3 


13 


46 


00 


-36 


20 


15 


dE 


17.4±0.2 












5 


AM1343-452 


13 


46 


16 


-45 


41 


05 


dSph 


17.6±0.1 


3 


7±0 


3 




5 


10 


* CenA-dE4 


13 


46 


40 


-29 


58 


41 


dE 


17.6±0.1 












5 


CenN 


13 


48 


09 


-47 


33 


54 




17.5±0.6 


3 


7±0 


3 






3 


HIPASS.J1348-37 


13 


48 


33 


-37 


58 


03 




16.9±0.1 


5 


8±0 


5 






3 


LEDA166179 


13 


48 


46 


-46 


59 


46 


dSph? 


18±0.1 


4 


0±0 


4 






1 


ESO3S3-G0S7 


13 


49 


18 


-36 


03 


41 


SB(s)m 


11±0.09 


3 


5±0 


3 


326 ± 2 


2 


3 


HIPASSJ1351-47 


13 


51 


22 


47; 


00: 


00 




17.5±0.1 


5 


7±0 


5 






3 


* ESO384-G016 


13 


57 


01 


-35 


20 


01 


dSO/Im 


15.11±0.06 


4 


5±0 


4 


560±30 


4 


5 


NGC5408 


14 


03 


20 


-41 


22 


39 


IB(s)m 


12.2±0.2 


4 


8±0 


5 


506 ± 3 


1 


2 


UKS1424-460 


14 


28 


03 


-46 


18 


06 


IB(s)m 


16.5±0.1 


3 


6±0 


4 


390 ± 2 


1 


2 


* CenA-dE5 


14 


30 


05 


-33 


28 


45 


dE 


18.4±0.1 












5 


ESO222-G010 


14 


35 


02 


-49 


25 


14 


dIrr 


16.3±0.1 








622 ± 5 




2 


ESO272-G025 


14 


43 


25 


-44 


42 


18 


dE/dIrr 


14.8±0.1 








629 ± 1 




7 


ESO223-G009 


15 


01 


08 


-48 


17 


25 


IAB(s)m 


14.8±0.1 


6 


4±0 


5 


588 ± 2 


2 


3 


ESO274-G001 


15 


14 


13 


-46 


48 


33 


Sd 


12.0±0.2 


3 


1±0 


3 


522 ± 2 


2 


3 



Note — Galaxies with the * symbol preceding there name, are objects that were observed in this study. Units of right ascension arc hours, minutes, 
and seconds, and units of declination are degrees, arcminutes, and arcseconds (J2000.0). 



References — (1) IKarachentsev et al.| f^nn^ ): (2) IKoribalskl et J1 j2004| ); (3) IKarachentsev et al.| f^TOl ): (4) |Jer.ien et al.| nOOOTj ); (5) 
<5000d ): (el lRarackentsev et al.1 ( 7 ) r^ouckarcl et ^\\ ( 8 ) fisraellTTOijl ) ; i9) |!jakal et al.| |^i'004l ; 'lO) IRe!kuba et aLM^OOa) 
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Table 2: Astrometric and photometric properties for Sculptor group galaxies 



Galaxy RA Dec Type mg D Vq Rcf. 
(.12000) (.12000) (Mpc) (kma-J-) 



* WHIB2317-32 


23:20:37 


-31:54:21 


dirr 


18±0.1 




68 


1. 2 


UGCA438 


23:26:27 


-32:23:26 


IB(s)m pec: 


13.9±0.1 


2.2±0.2 


62 


1, 3 


ESO347-G017 


23:26:57 


-37:20:47 


SB(s)m:sp 


14.7±0.1 


7.0±0.4 


692 ± 4 


4, 5 


UGCA442 


23:43: 46 


-31:57:24 


SB(s)m: sp 


13.6zb0. 1 


4.3zb0.5 






ESO348-G009 


23:49:23 


-37:46:19 


IBm 


13.6±0.1 


6.5±0.4 


648 ± 4 


4, 5 


NGC7793 


23:57:50 


-32:35:28 


SA(s)d 


9.72±0.09 


3.9±0.4 


227 ± 2 


1, 5 


[CFC97]SC18 


00:00:56 


-41:08:53 


dIrr 


17.5±0.1 


2.1±0.2 


151 


1, 2, 4 


* ESO349-G031 


00:08:13 


-34:34:42 


IBm 


15.5±0.1 


3.2±0.3 


221 ± 6 


1, 2, 6 


NGC24 


00:09:57 


-24:57:47 


SA(s)c 


12.4±0.1 




554 ± 2 


5, 7 


NGC45 


00:14:04 


-23:10:55 


SA(s)dm 


11.5±0.1 




467 ± 2 


5, 7 


NGC55 


00:14:54 


-39:11:48 


SB(s)m:sp 


8.8±0.1 


1.9±0.1 


129 ± 2 


S, 5 


NGC59 


00:15:25 


-21:26:38 


dSO 


12.97±0.03 


4.4±0.4 


367 


2, 9, 10 


* ESO410-G005 


00:15:31 


-32:10:55 


dE/Im 


14.S±0.1 


1.9±0.2 


159 ± 2 


1, 11 


* Scl-dEl 


00:23:51 


-24:42:18 


dE 


17.7±0.2 


4.2±0.4 




1, 9 


* ESO294-G010 


00:26:33 


-41:51:19 


dSO/Im 


15.53±0.04 


1.71±0.07 


107 ± 1 


9, 10, 11 


ESO473-G024 


00:31:23 


-22:45:58 


Im 


16.0±0.1 


5.9±0.4 


540 ± 4 


4, 5 


[CFC97]SC24 


00:36:39 


-32:34:25 


dIrr 


18.0±0.1 


1.7±0.2 


79 


1, 2, 4 


IC1574 


00:43:04 


-22:14:49 


IB(s)m 


14.4±0.1 


4.9±0.6 


363 ± 4 


1, 5 


NGC247 


00:47:09 


-20:45:37 


SAB(s)d 


9.9±0.1 


3.7±0.4 


156 ± 2 


1, 5, 6 


NGC253 


00:47:33 


-25:17:18 


SAB(s)c 


7.9±0.1 


3.9±0.4 


243 ± 2 


1, 5 


* ESO540-G030 


00:49:21 


-18:04:34 


dE/Im 


16.37±0.07 


3.2±0.1 


224 ± 3 


9, 10, 11 


* DD06 


00:49:49 


-21:00:54 


IB(s)m: 


15.2±0.1 


3.3±0.2 


294 ± 4 


1, 5 


* ESO540-G032 


00:50:25 


-19:54:23 


dE/Im 


16.44±0.08 


3.7±0.2 


228 ± 1 


12, 11 


NGC300 


00:54:54 


-37:41:04 


SA{s)d 


9.0±0.1 


2.2±0.2 


146 ± 2 


1, 5 


* AM0106-382 


01:08:22 


-38:12:33 


dim 


16.3±0.1 


6.1±0.4 


645 


2, 4 


NGC625 


01:35:06 


-41:26:05 


SB(s)m?sp 


11.6±0.1 


4.1±0.4 


396 ± 3 


1, 5 


ESO245-G005 


01:45:04 


-43:35:53 


IB(s)m 


12.7±0.1 


4.4±0.5 


391 ± 2 


1, 5 



Note — Gala 



fith the * symbol pr< 
inits of declination e 



cding then 



! objects that ' 



study. Units of right ; 



onds (J2000.0). 
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Figure II for the IBm ESO349-G031, the dSO/Im 
ESO294-G010, the IB(s)m DD06 and the dE/Im 
ESO540-G032 while the dim galaxy AM0106-382 
is in Figure El 

The total integrated Ha line flux for these ob- 
jects are found in Table [3l The table also lists 
several non-detections where an upper-limit on the 
Ha flux is listed. This limit is taken to be approx- 
imately 3 times the typical noise over an area of 
100 pixels square or 6" x 6". 

2.6. Comments on individual objects of 
the CenA group 

2.6.1. ESO379-G007 

An Hii region in this dIrr galaxy is situated 
~ 10" (or 250 pc projected distance at I? = 
5.2 Mpc) west of the optical center and is slightly 
extended. Concordantly, the colour-magnitude di- 
agram (CMD) for this objec t also reveals some 



youn g main sequence stars ([Karachentsev et al 
20021 ). The arc-shape of the Ha emission and its 



position with respect to the optical center may 
suggest that ram pressure is operating. This how- 
ever seems unlikely as this galaxy is one of the 
most isolated objects of the CenA group, situ- 
ated at 1.3±0.1Mpc (3D distance) from NGC5236 



(2 ± 0.8 Mpc from NGC5102). 

2.6.2. ES 0321 -GO 14 

This lABm galaxy has an Hii point source 
that is displaced from the center of the galaxy 
by about 15" or 230 pc projected distance, at 
D = 3.2 Mpc. It is accompanied by low level dif- 
fuse emission that extends along the minor axis of 
the galaxy. The CMD shows young main sequence 
and some upper-AGB stars — signature of the 
presence of an intermediate age population, i.e. 
1 Gyr and older — are found (iKarachentsev et al 
20021 ). This galaxy is a fairly isolated object of the 



CenA group, situated at 640 ± 150 kpc (3D) from 
NGC5102. 

2.6.3. ESO381-G020 

This dwarf clearly contains both upper-AGB 
and y oung main sequence stars ([Karachentsev et al. 
20071 ). It has several Ha point sources and a 
considerable amount of diffuse emission. As for 
the two preceding galaxies, it is a relatively iso- 
lated object at 780 ±200 kpc (3D) from NGC5236 
(2.1 ± 0.8 Mpc from NGC5102). 
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Fig. 2. — Ha contours overlaid on the Ha continuum and line image of the four CenA group members 
ESO379-G007 {top-left), ESO321-G014 (top-right), ESO381-G020 {bottom-left) and ESO219-G010 [bottom- 
right). The first contour level represent the 3a significance level. Each following contour is a further 
significance increase of 3a except for ESO381-G020, where the increase is 12o-. The la level corresponds 
to a flux density of ^ 5 x 10~^^ erg s^^ cm~^ arcsec"^. The images are approximately 4'x4' in size. The 
crosshairs indicate the optical center of the galaxies. 




Right Ascension (J2000) ^ight Ascension (J2000) 



Fig. 3. — Ha contours overlaid on the Ha continuum and line image of the four CenA group members 
UGCA319 (top-left), ESO269-G037 (top-right), AM1321-304 (bottom-left) and ESO384-G016 (bottom-right). 
The first contour level represent the 3tT significance level and each additional contour represents a further 
increase of 3a. The la level corresponds to a flux density of ~ 5 x 10~^* erg s~^ cm~^ arcsec"^. The images 
are approximately 4'x4' in size. The crosshairs indicate the optical center of the galaxies. 
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Fig. 4. — Ha contours overlaid on the Ha continuum and line image of the four Scl group members ES0349- 
G031 (top-left), ESO294-G010 (top-right), DD06 (bottom-left) and ESO540-G032 (bottom-right). The first 
contour level represents the 3o" significance level and each additional contour represents a further increase 
of 3a. The la level corresponds to a flux density of ~ 3 x 10~^^ erg s~^ cm~^ arcsec"^. The images are 
approximately 4'x4' in size. The crosshairs indicate the optical center of the galaxies. 
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Fig. 5. — Ha contours overlaid on the Ha con- 
tinuum and line image the Scl group member 
AM0106-382. The first contour level represents 
the 3(7 significance level and each additional con- 
tour represents a further increase of 12a. The la 
level corresponds to a flux density of ~ 3 x 10^^^ 
erg s~^ cm~^ arcsec"^. The image is approxima- 
tively 4'x4'. The crosshair indicates the optical 
center of the galaxy. 



Table 3: Ila Ihix table, all obscr\c(l objtx'ts 



Galaxy 


Ha line flux 




(10^^^ erg s~^ cm~^) 


CenA group 


ESO379-G007 


7.3±1.9 


ESO321-G014 


67±18 


ESO381-G020 


228±61 


ESO219-G010 


27.3±7.8'l' 


UGCA319 


7.2±1.9 


ESO269-G037 


3.2±0.9+ 


CenA-dEl 


< 0.25 


ESO269-G066 


< 0.25 


HIPASS1321-31 


< 0.25 


CenA-dE2 


< 0.25 


SGC1319.1-4216 


< 0.25 


[L^b C97JGen8 


< 0.25 


AM1320-230 


< 0.25 


AM1321-304 


2.2±0.6 


[KK98]208 


< 0.25 


AM1339-445 


< 0.25 


LEDA166172 


< 0.25 


CenA-dE3 


< 0.25 


CenA-dE4 


< 0.25 


ESO384-G016 


13.6±3.7 


CenA-dE5 


< 0.25 


Scl 


group 


WHIB2317-32 


< 0.15 


ESO349-G031 


5.9±1.6 


ESO410-G005 


< 0.15 


Scl-dEl 


< 0.15 


ESO294-G010 


13.3±3.6 


ESO540-G030 


< 0.15 


DDO 6 


6.2±1.7 


ESO540-G032 


0.8±0.3 


AM0106-382 


71±19 



• Note — The values marked with t may be false 
detections, see text for details. 
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2.6.4- ESO219-G010 

This galaxy seems to have faint diffuse Hii 
emission that is not accompanied by any point 
source. However, previous investigations failed 



to detect Hi for this ob.iect (jBeaulieu et al. I I2OO6I: 



Bouchard eral]|2007l ). The upper-limits, Mhi < 
7 X 10^ Mq and Mhi/Lb < 0.03 Mg L'^ are very 
low and the Hi properties are consistent with that 
of other early-type dwarfs. The Ha detection 
could be interpreted as a spurious detection. Care- 
ful inspection of the Ha, off band and residual im- 
ages reveal no signs of an under-subtracted contin- 
uum but different seeing conditions in the off-band 
and on-band images is likely to have altered our 
capacity of making a good continuum estimate. 
No CMD is available for this galaxy to help re- 
solve this issue, additional data is required to con- 
firm this detection. It is situated at 1 ± 0.5 Mpc 
(3D) from NGC4945. 

2.6.5. UGCA319 

This IB(s)m galaxy contains an Ha point source 
~ 15" or 320 pc projected distance (at D — 4.4 
Mpc) north of its center with some extended emis- 
sion. No CMD information is available for this iso- 
lated dwarf, situated at a distance of 1.32±0.7 Mpc 
(3D) from NGC5236. 

2.6.6. ESO269-G037 

Because of stellar crowding in the field of this 
galaxy it is hard to tell if the CMD shows young 
main sequence and upper- AG B stars or if these are 
the results of contamination. Karachentsev et al 



(|2002[ ) classifies this galaxy as a dSph. 

This object was detected in Hi and contains 
Mhi = 4 X 10^ Mq in a cloud extending south- 
east of the optical centre. It is the only ob- 
ject of the CenA group where an Hi mass be- 
low 10'' Mq was detected and it is believed to be 
prese ntly losing its Hi throu gh ram pressure strip- 
ping (jBouchard et al.ll2007h . 

We have found some Ha emission coinciding 
with the optical centre of the dwarf, which is also 
a high density Hi region. There is also Ha emis- 
sion in two regions to the West and South- West of 
the optical center, surrounding foreground stars. 

After close inspection of the Ha image, it seems 
that the different seeing conditions for the on- 



band and the off-band images have created arti- 
facts around some foreground stars. The emission 
structure of the West and South- West features are 
indeed reminiscent of subtraction difficulties. We 
can not rule out this possibility for the central fea- 
ture. In this case, however, the emission is slightly 
extended (FWHM - 7" compared to the FWHM 
~ 2.5" seeing) and does not show signs of an un- 
successful sky subtraction (e.g., a flux depression 
at the location of the point source). We con- 
sider this central emission as real but confirmation 
should be sought. 

ESO269-G037 is situated at 390±250kpc (3D) 
from NGC4945. 

2.6.7. AM 1321-304 

The CMD for this dim seems to reveal some 
hi nts of main sequence and upper-AGB stars 



([Karachentsev et al.l l2002i ) consistent with the 



small Hii point source near the center of the dwarf. 
This galaxy is situated at 550±400kpc (3D) from 
NGC5236. 

2.6.8. ESO384-G016 

This dSO/Im galaxy has a clearly defined upper- 
AGB pop ulation and some hints of a young main 
sequence (jKarachentsev et al.ll2007l) while the Ha 



Beaulieu et all (|2006l ) 



emission is faint and diffuse. 

found 6 X 10^ Mq of Hi in this galaxy. It is situated 
at 790± ISOkpc (3D) from NGC5128. 

2.7. Comments on individual objects of 
the Scl group 

2.7.1. ESO349-G031 

Only two Ha point sources, one centered on 
the galaxy and one at ^ 25" or 390 pc projected 
distance (at D — 3.2 Mpc) to the south-east are 
detected. The CMD also has c lear upper-AGB and 
main sequence population (jKarachentsev et al. 
I2OO6I ). This IBm galaxy is situated 570 ± 200 kpc 
(3D) from NGC300. 

2.7.2. ESO294-GOIO 

Existing spectroscopic data for this object 
showed clear detections of the Ha (656.3 nm) and 
[Qui] (500. 7nm) lines but the signal to noise ra- 
tio did not allow the detection of the se cond [O ill] 
(495.9 nm) line (see Jerien et al. 19981 . Figure 5). 
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These lines reportedly originate from a feature 18" 
or 150 kpc projected distance (at D = 1.7 Mpc) 
south of the center of the galaxy. This is in dis- 
agreement with the present results which show Ha 
emission ~ 7" or 60 kpc north of the center, more 
or less coincident with the detected Hi emission 



dense galaxy clusters and this influence can be 



([Bouchard et al.ll2005f ). Careful inspection of our 
residual Ha image shows no sign of emission on 
the southern side. This dSO/Im galaxy is situated 
130 ± 50 kpc (3D) from NGC55 and 490 ± 140 kpc 
from NGC300. 

2.7.3. DD06 

There is evidence for diffuse Ha emission south- 
west of th e cent er of this IB(s)m galaxy and 



Cote et al.l (|l997l ) have found Mm = 1.2 x 
10^ Mq . The CMD shows a large population 
of up per-AGB and youiig blu e main sequence 
stars (jKarachentsev et al.ll2003^ . This object is 



660 ± 300 kpc (3D) from NGC253. 

2.7.4. ESO540-G032 

There is an unresolved Ha source (FWHM 
~ 2.4") at the cent re of this galaxy, for which 
Mm = 9 X 10^ Mq ([Bouchard et al.(l2005h . The 
CMD of this object shows weak evidence for 
upper- AGB and blue niain sequence popula- 
tions (jJerien fc Reikubal 120011 ). It is situated 
640 ± 160 kpc (3D) from NGC253. 

2.7.5. AM0106-382 

This isolated galaxy is 2.4 ± IMpc (3D) from 
NGC7793. It has strong Ha emission concen- 
trated around four point source s . Th is dim galaxy 
was not detected bv lCote et al.l (|l997l who placed 
an upper-limit of Mm < 1-7 x lO'^M© (cor- 
rected to a dist ance of 6.1 Mpc). However, the 
HIPASS survey ( Barnes et al ] l200lh reveals a faint 
Hi feature at Vq = 625kms~^ corresponding to 
Mm = 3 X 10^ (if at 6.1Mpcjl. 

3. The influence of environment on evolu- 
tion of dvirarf galaxies 

It is a well established fact that the frac- 
tion of galaxies sustaining current star forma- 
tion decreases towards the projected center of 



^We u se Mhi = 2.356 x IO'^D^Shi (c.f., iBouchard et al.l 
l2005f) . 



seen to several virial radii (EUingson et al.| 



2001 



Lewis et al.|[2002: Gomez et al . 2003; Balog h et al 



2004l : lRines et al.ll2005r ). Similarly, the morphology- 
density relation is evident in the Local Group with 
the majority of the late-type dwarfs occurring in 
relatively isolated locations while the early-type 
dwarfs are concentrated mainly in the vicinity of 
the two large spirals, the Milky Way and M31. 
Apart from this qualitative morphology-density 
relation, there has otherwise been virtually no at- 
tempt to quantify this relation using local volume 
galaxies. 

3.1. Physical properties of dwarfs: Quan- 
tifying the evolution 

Based on the values presented in Table [3l we 
can derive the current star formation rate (SFR) 
for each galaxy . Here, we follow the discussion by 
Skillman et al. I (l2003^■ which, in turn was based 



on 



Kennicutt et al.l (|1994D 

L(Ha) 



SFR = 



1.26 X 10*1 ergs s 



- Mq yr- 



(1) 



where SFR is in Moyr^i and L(Ha), m erg s , 
is given by: 



L(Ha) ^ Ancf i^(Ha) 



(2) 



where d is the line of sight distance, in centimeters 
and the Ha flux, F(Ha), is in erg cm~^. 

Because SFR is known to correlate with the Hi 
mass, Mm, and blue luminosity. Lb, one should 
be careful when interpreting these parameters. We 
can, however, define a new set of independent pa- 
rameters by taking the ratios of these quantities. 
These are the galaxy formation timescale Tform, 
the gas depletion timescale Tgas and Hi mass to 
light ratio A/hi/Lb. 

Here, 



Tfo 



SFR 



Lb 
SFR 



Lb 



(3) 



where M^ is the total stellar mass in solar units 
Mq. However, cannot be directly determined. 
It is usually inferred from the observable B band 
luminosity. Lb , in solar units and the stellar mass 
to hght ratio M*/Lb, which is a model dependent 
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quantity. To avoid making any assumptions on 
this last parameter, we will use 



SFR 



(4) 



In this context, Tf*^jjj is the amount of time, in 
years, that it would have taken to form the cur- 
rently observed galaxy if it always had the current 
SFR and a stellar mass to light ratio of 1. We 
should bear in mind that any variations seen in 
''form ^'^ variations in either of Tform or 

Mi,/L-Q. For this last parameter, values between 
0.1 a nd 5 are typical for dwarf galaxies (jWorthev 
19941) . 

Similarly, 

(5) 



'gas 



SFR 



is the time, in years, before all the remaining Hi 
gas will be exhausted if the galaxy retains the cur- 
rent SFR. We emphasise that both timescales are 
instantaneous parameters and by no means repre- 
sent any past average values. 

All the above mentioned parameters, namely 
Mhi, I/(Ha), SFR, Tgas and t^^^^, are hsted in 
Table H] for galaxies of the CenA group and in Ta- 
ble [5] for the members of the Scl group. 

3.2. Luminosity density: Quantifying the 
environment 

Environment is a difficult concept to quantify 
and the methods used to describe it vary greatly. 
In distant clusters most authors use either pro- 
jected distance from the cluste r center or the loca l 
surface number density fe. g.. [Rines et al. 2005f ). 
The first assumes a spherically symmetric distri- 
bution. The second assumes that the influence 
from each galaxy is strictly the same and, to min- 
imize the impact of this assumption, authors gen- 
erally apply a cutoff by only considering bright 
galaxies. 

In the present study, we can not afford making 
either of these assumptions. There are two main 
reasons: first, thes e groups are not symmetric (see 
Jerien et al. I ll998l) . Second, there is only a hand- 
ful of large galaxies in the groups and discarding 
dwarfs from the sample would result in consid- 
ering only one or two objects per group. For- 
tunately, independent radial distances measure- 
ments are available for most galaxies in the local 



volume (see references in Tables [T] and [2]) . Us- 
ing this information, we can estimate the 3D local 
galaxy density within the groups. Since our aim 
is to compare galaxies from very different environ- 
ments, it is important to define a parameter that 
is truly representative of the local surroundings of 
each studied galaxy. 

The local luminosity density pL (in Lq Mpc~^) 
at the position of galaxy z as a function of the B 
band luminosity {Lb, in Lq) and 3D distance (i?, 
in Mpc) is defined by: 



LbU) 
(4/3)7ri?f, 



(6) 



where the sum goes over all neighbour galaxies 
j. This quantity accurately and systematically 
describes the environment of each galaxy in the 
groups. Here, Rij is simply defined as the spatial 
separation of galaxies i and j: 



2A-D,Cos(%) (7) 



with 6ij being the angular separation between a 
pair of galaxies. Unfortunately, not all values of 
Rij can be calculated because not all radial dis- 
tances D have been measured. In these cases, we 
adopted D = 4.4 ±0.8 Mpc for galaxies of the 
CenA group and Z? = 3.7± 1.6 Mpc for galaxies of 
the Scl group. These correspond to the mean dis- 
tance to all galaxies in the groups with known dis- 
tances and an interval which encompasses ^ 66% 
of those distances. 

The value of pL varies by some 5 orders of 
magnitudes. It ranges from lO^LgMpc"^ for 
the most isolated objects in the groups, such 
as the Scl dwarf ESO348-G009, and goes up 
to IO^LqMpc"^ for NGC5264, which is at 
roughly 75kpc (true distance) from NGC5236 
(M83, Mb = —20). As such, we are not prob- 
ing any regime of extremely high densities. For 
comparison, the Sag ittarius dwarf is at ~ 25kpc 
()Monaco et al.ll2004l i from the Milky Way (Mb = 
—20.6), which gives p^ ^ 10^^ and the Small Mag- 
ellanic Cloud, at ^ 60kpc, ha s pl ^ 10^^. More- 
over, 



the clusters studied by iRines et al. (l2005l) 



showed cases where galaxy surface number densi- 
ties reached well above 100 Mpc~^ by only consid- 
ering galaxies with Mk < —22.7. This is roughly 
equivalent to having the closest neighbour at 100 
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Table 4: Physical properties of CenA group galaxies 



Galaxy 




log Z,(Hq) 
(erg s"-'-) 


SFR 

dO"^ Mn, vr"-'-) 


(10^ Mr\') 


(10^ i0 ) 


(yr) 


log(^gas) 
(yr) 




Rcf. 


ESO379-G007 





















ESO321-G014 


lO.OzbO.2 


37.9zb0. 1 


65ib20 


15±3 


13.3± 1. 1 


10.3zb0.2 


10.4 + 0.2 


1.2 + 0.3 




ESO3S1-G018 










Q^ + S 










hj o ^ o o 1 ^ \j u ^ vi 


10 1±0 3 


38 9zb 1 


600ib200 






10 2zb0 2 


5 + 


2 4 + 4 




ESO443-G009 


10 OiO 5 








7 9±0 7 










ESO219-G010 


q lin o 


37 9ili0. 1 




<0 7 


9 8±1 5 


10 2zb0. 2 


<9 1 


<0 03 








'^.'7 Q-l-n o 

■J t . ^ ZEI U . *i 


U . o i D - U 


24±9 


„ ,„ 


vin 


11 3 + 3 


1 + 




1 rf^ 1 

u U ± O -L 


9 6±0 3 




19 8 zt 7 


/I Q n -1- 1 rf^ n 
4 o U It i D U 














lu. y ztu. o 


36.7±0.1 


3.7±1.2 






■ ■ 


in n -1- n 
-L u , U It U . ^ 


LJ , U 1 It U . IJ^ 












*^4^2^^ ^ 


1^'' 6±1 4 






'7 -\-r\ t: n 
, / It . U 




IN \j 4t y 4 o 








1 1 nn-l-onn 


■J: o U U It y u u 






LJ , It U . ij 1 




iijo^jiDy-v^noo 


11 5±0 1 


















CenA-dEl 


10 7zh0 4 


or' -r 


4 


2 


2 ^2+^0'^ 2 






n n? 




ESO269-G066 




or -7 


4 


1 








<0 003 




HIPASS J 1321-31 


11 6±0 2 


■jr q 






6 2 + 






6 + 1 




CenA-dE2 




or 


< -J 


6 


■ _l_ ■ 






<0.3 




fK'K'OHl 1 OR 

[xvxvyoj -Lyo 










8 8±0 8 










NGC5 102 




JO.oOZIZVJ.UO 




220zb40 


1 RRn-l- 9/1 n 


5 + 


6+0 


LJ . ± Z It U . l-ij 


1 

' 


SGC1319 1-4216 




<3o.7 




<0.3 








<0.02 






11 9±0 9 








1 ^O^itf 1 










[CFC97]Ceii8 


10.3±0.3 


<35.8 


<0.5 


<0.6 


2.7±0.2 






<0.2 


5 


AM1320~230 


9.9±0.4 


<35.S 


<0.5 


<0.5 


3.0±0.2 






<0.2 


5 


AM1321-304 


10.7±0.4 


36.8±0.2 


4.5±1.4 


20±10 


7.3±0.7 


11.2 + 0.2 


11.6 + 0.5 


3 + 2 


7 


NGC5128 


10.7±0.3 






310±50 


16500±1400 






0.018 + 0.005 


1 


IC4247 


11.6±1.3 






37±25 


67±6 






0.5 + 0.4 


7 


ESO324-G024 


12.4±0.7 


36.9±0.1 


7.1±1.6 


200±30 


151±12 


12.3 + 0.1 


12.4 + 0.1 


1.3 + 0.3 


1> 4 


NGC5206 


10.S±0.3 






<5.4 


430±40 






<0.01 


2 


ESO270-G017 


10.3±0.4 






920±340 


650±50 






1.4 + 0.7 


1 


UGCA365 


13.0±0.6 






18±2 


27±2 






0.66 + 0.12 


1 


[KK98]208 


10.9±0.4 


<35.8 


<0.5 


<2.1 


66±6 






<0.03 


5 


NGC5236 


10.2±0.4 


42.23±0.08 


1360000zb200000 


10200±1500 


21700±1800 


9.2 + 0.1 


8.88 + 0.09 


0.5 + 0.1 


1, 8 


DEEPJ1337-33 


10.4±0.3 








3.9±0.4 










ESO444-.G084 


10.7±0.3 


35.92±0.09 


0.7±0.1 


140±30 


33±3 


12.7+0.1 


13.3 + 0.1 


4+1 


2, 4 


HIPASSJ1337-39 


lO.lztO.l 








9.6±0.9 










NGC5237 


10.9±0.5 






21±3 


91±8 






0.23 + 0.04 


2 


NGC5253 


10.4±0.1 


40.13±0.08 


22100zb2500 


140±20 


720±60 


9.51 + 0.09 


8.80 + 0.08 


0.19 + 0.04 


1, 8 


IC4316 


10.6±0.3 






36±6.0 


32±6 






1.1 + 0.3 


2 


NGC5264 


10.5±0.3 


36.6Q±0.07 


3.2±0.5 


80±20 


297±41 


13.0 + 0.1 


12.4 + 0.1 


0.28 + 0.08 


2, 4 


[KK2000]57 


11.4±0.7 








1.4±0.1 










AM1339-445 


11.5±0.1 


<35.6 


<0.3 


<1.2 


6.6±0.6 






<0.2 


3 


LEDA166172 


11.4±0.5 


<35.6 


<0.3 


<1.3 


O.SzbO.l 






<1.5 


7 


ESO325-G011 


lO.SzbO.5 






110±20 


45±4 






2.4 + 0.7 


2 


CenA-dE3 


10.2±0.3 


<35.8 


<0.5 


<0.5 


3.3±0.5 






<0.2 


5 


AM1343-452 


ll.OzbO.6 






<0.2 


2.3±0.2 






<0.06 


5 


CenA-dE4 


10.7±1.4 


<35.S 


<0.5 


<0.2 


2.8±0.4 






<0.06 


5 


CenN 


10.9±0.2 








2.1±1.3 










HIPASSJ134S-37 


9.8±0.3 








9.1±0.8 










LEDA166179 


10.8±0.3 






<1.5 


1.6±0.1 






<1 


7 


ESO3S3-G087 


10.S±0.2 


37.50±0.05 


25.0±3.0 


104±16 


750±60 


12.48 + 0.09 


11.62 + 0.08 


0.14 + 0.03 


2, 4 


HIPASSJ1351-47 


8.7±0.1 








5.1±0.5 










ESO3S4-.G016 


10.2±0.2 


37.5±0.1 


23±6 


4.4±0.S 


25.6±1.4 


11.0 + 0.1 


10.3 + 0.1 


0.17 + 0.03 


5 


NGC5408 


9.9±0.2 






320±50 


480±90 






0.7 + 0.2 


2 


UKS1424-460 


lO.lzbO.l 






50±20 


5.0±0.5 






10 + 4 


2 


CenA-dES 


10. OiO. 3 


<35.8 


<0.5 


<0.4 


1.3±0.2 






<0.3 


5 


ESO222-G010 


9.6±0.3 






42±15 


9.0±0.8 






4.6 + 2.4 


2 


ESO272-G025 


9.7±0.3 






7±3 


37±3 






0.2 + 0.1 


5 


ESO223-G009 


8.8±0.1 






S80±110 


78±7 






11 + 2 


2 


ESO274-G001 


9.6±0.1 






330±50 


230±50 






1.4+0.4 


2 



• References — (1) IKorlbalski et al.| j200-j|); (•2') [ Cote et al.| 11551 ) ; t3)rBeaulieu et al.| (^TO^); (4) |Lee etim j^OOaj; (5) IBoucliard et a.T\ j^OOl) ; (6) 
IMacchetto et alj llj^jid) ; t 7) lli^ank' e^^H U55jji) ; ( 8 ) lljuat et H^J??^ ; References for can be found in Table 
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Table 5: Physical properties of Sculptor group galaxies 



Galaxy 


1oe(pl ) 


log L(Ha) 


SFR 






'°S(^form) 


log(TgaB) 




Rcf. 




(ig Mpc-3) 


(org 


(10-'^ Afp, yr-1) 


(10<5 Afg) 




(yr) 


(y) 






WHIB2317-32 


10.3±0.4 


<35.4 


<0.2 


33±21 


1.4±0.1 


>11.8 


>13.2 


24±21 


1 


UGCA438 


lO.OiO.l 








22.5±2 










BSO347-G017 


8.8±0.2 


38.89±0.08 


610±110 


120±20 


103±10 


10.2±0.1 


10.3±0.1 


1.2±0.3 


1. 2 


UGCA442 


10.3±0.3 


37.14±0.08 


11.0±2.0 


230±40 


105±10 


12.0±0.1 


12.3±0.1 


2.2±0.6 


1, 3 


ESO348-G009 


8.8±0.1 


37.B4±0.09 


28±5 


84±13 


240±20 


12.0±0.1 


11.5±0.1 


0.34±0.08 


1. 2 


NGC7793 


10.2±0.1 


38.6±0.1 


1.5±0.2 


1000±200 


3100±300 


14.3±0.1 


13.8±0.1 


0.32±0.08 


4, 5 


[CFC97]SC18 


10.6±0.2 


36.46±0.07 


2.3±0.4 


5.0±1.0 


o.gio.i 


10.6±0.1 


11.3±0.1 


5.7±1.5 


1, 2 


ESO349-G031 


9.8±0.2 


36.7±0.1 


3.8±1.2 


4.4±1.2 


7.0±0.6 


11.3±0.2 


11.1±0.2 


0.6±0.2 


1 


NGC24 


8.9±0.3 


39.3±0.3 


1800±1100 


590it50 


820±80 


lO.liO.5 


10.5±0.3 


0.7±0.2 


4, 6 


NG045 


9.3±0.2 






1520±200 


1320±120 






1.2±0.3 


4 


NGC55 


10.2±0.3 


40.44±0.06 


21800±3000 


1500±300 


1670±150 


9.8±0.1 


9.8±0.1 


1.0±0.2 


4, 8 


NG059 


10.6±0.3 


38.57±0.09 


300±60 


17±4 


198±6 


10.8±0.1 


9.8±0.1 


0.08±0.02 


2, 9 


ESO410-G005 


10.6±0.1 


<34.8 


<0.1 


0.7±0.1 


6.8±0.6 


>13.1 


>12.1 


0.11±0.02 


10 


Scl-dEl 


11.1±0.5 


<35.5 


<0.3 


<0.19 


2.3±0.4 






<0.08 


10 


ESO294-G010 


10.7±0.2 


36.7±0.1 


3.7±1.0 


0.30±0.03 


2.8±0.1 


10.9±0.1 


9.8±0.1 


0.08±0.01 


10 


ESO473-G024 


10.7±0.5 


38.20±0.08 


126±22 


64±10 


23±2 


10.3±0.1 


10.7±0.1 


2.8±0.7 


1> 2 


[CFC97]SC24 


10.3±0.2 


35.42±0.08 


0.2±0.05 


7.7±1.2 


0.3±0.1 


ll.liO.l 


12.6±0.1 


27±6 


1. 2 


IC1574 


9.8±0.3 


38.3±0.1 


160±35 


42±8 


70±6 


10.6±0.2 


10.4±0.1 


0.6±0.2 


1, 11 


NGC247 


11.0±0.4 






2400±400 


3000±300 






0.8±0.2 


4 


NGC253 


10.3±0.3 






2500±400 


16700±1500 






0.15±0.04 


4 


ESO540-G030 


9.9±0.3 


<35.3 


<0.1 


0.8±0.1 


4.6±0.3 


>12.5 


>11.7 


0.17±0.02 


10 


DD06 


10.2±0.4 


36.9±0.1 


6.6±1.9 


11.8±2.0 


14.8±1.4 


11.4±0.2 


11.3±0.2 


0.8±0.2 


1 


ESO540-G032 


10.8±0.3 


36.0±0.2 


0.8±0.3 


0.9±0.1 


5.8±0.4 


11.8±0.2 


11.1±0.2 


0.19±0.03 


10 


NGO300 


10.1±0.4 






2200±400 


1900±200 






1.1±0.3 


4 


AM0106-382 


8.8±0.3 


38.5±0.1 


250±80 


30±6 


19±2 


9.9±0.2 


10.1±0.2 


1.6±0.4 


1 


NG0625 


9.6±0.1 


39.78±0.07 


4800±750 


118±17 


570±50 


lO.liO.l 


9.4±0.1 


0.21±0.05 


1. 2 


ESO245-G005 


9.4±0.2 


39.06±0.08 


920±160 


400±60 


260±20 


10.5±0.1 


10.6±0.1 


1.6±0.4 


1, 12 



U (2) mkillman gTU 



I); (3 ) ILee et al.| 



i^ET 



1); (4) m 



bakki 
et aU miH) : 



at et al.| dCHl) ; (6) 

,1.1 ImIi; ' in T^STZSi 



kpc projected distance and would correspond to 
Pi [if] > 10^^. The present work is therefore ex- 
tending previous studies to regimes of lower den- 
sities that have not been tested before. 

Figure [5] presents a comparison between and 
the 3D distance to the nearest Mb < — 20 galaxy. 
Within our target galaxy groups, the environment 
of objects situated less than 350 kpc from a bright 
massive object (p^ > 10-^^ Lq Mpc~^) is equally 
well describe by either the 3D distance to that 
galaxy or by pL- In these cases, the bright galaxy 
clearly dominates pL and the contribution from 
the rest of the group is negligible. However, for 
objects further than 350 kpc there may be signifi- 
cant discrepancies between p^ and the 3D distance 
to the nearest Mb < — 20 galaxy. This is partic- 
ularly true for Sculptor galaxies where no clearly 
dominant object may be defined as the group cen- 
ter and where the nearest massive galaxy may be 
situated in another group, a situation we have not 
considered. Presumably, this effect may become 
more important as we try to include galaxies from 
even lower density environment. 

Strictly speaking, these values of are lower 
limits because we have an incomplete list of group 
members. The missing galaxies, those that are yet 
to be discovered, will, however, be of low luminos- 
ity and therefore have minimal impact on p^. 




10^ 10'° 10' 

p, [U/Mpc^] 



Fig. 6. — The 3D distance to the nearest bright 
(Mb < —20) galaxy compared to pL for all galax- 
ies in the Local {pluses), CenA (crosses) and Scl 
(diamonds) groups. The diagonal line represents 
the contribution of a single Mb = — 20 galaxy. 



15 



3.3. Physical properties as a function of 
environment 




10' 



10' 10'° 10" 10'^ 10" 10'' 
[Le/Mpc^] 



Fig. 7. — The current star formation rate {top), Hi 
mass {center) and B-band luminosity {bottom) for 
galaxies of the Centaurus A, Sculptor and Local 
Group, as a function of pL- For the top two panels, 
the grey dotted horizontal line shows the typical 
detection limit, see text for details. Some galaxies 
were highlighted {red markers) as these objects 
may be on their first infall onto their respective 
group. 



The values of SFR, Mm and Lb are plotted 
against in Figure [71 The same is done for Tf*j.jjj, 
Tgas and Mhi/Lb in Figure [51 The figures include 
data from the CenA and Scl group (Tables [H and 
[5]) and, to increase the significance o f the results, 
from the Local Group ( Mated 19981 and refer- 
ences therein). 

The dotted horizontal lines in the first 2 pan- 
els of Figure [71 represent the typical detection 
limit for SFR and Mhi- On average, the low- 
est detectable Ha flux in our sample is F(Ha) ~ 



2 X 10^^^ ergs s^^cm^^ (Table [3]) and the aver- 
age distance of these galaxies is 4.13 Mpc (Tables 
[Hand [2]). This means that the typical detection 
limit is SFR= 3.6 x lO^^Moyr^i. The limit 
for Hi fl ux is consider e d to be ~100mJykms~^ 
jBouchar Tet all l2005l l2007l ). which brings the 
typical Hi mass detection limit to Afni — 4.0 x 





10" 




10" 




10" 








10" 




10" 




lO" 




10" 




10" 




10" 








10" 




io' 




10' 




10° 




10"' 




10"^ 







10" 10 10' 
Pl [Ls/Mpc^ 



Fig. 8. — The galaxy formation timescale {top), 
gas depletion timescale {center) and Hi mass to 
light ratios {bottom) for galaxies of the Gentaurus 
A, Sculptor and Local Group, as a function of pL- 
Some highlighted galaxies {red markers) may be 
on their first infall onto their respective group. 



10^ Mq. 

These figures show a very large scatter in the 
data points and no directly obvious correlation can 
be seen. We recognise that this scatter is largely 
due to intrinsic variations from source to source 
and that the factors are not solely a function of 
environment. It is also important to say that pL 
is a static description of the present environment 
and contains no historical information on its evo- 
lution. Nevertheless, this is the best that can be 
done short of a full orbit reconstruction for each 
objects in the groups (e. g.. [Peebles 199Cil ). Yet, 
however uncertain this environmental parameter 
may be, if the quantities in Figures [71 or [51 have 
any pL dependence, then some level of correlation 
is expected. 

To investigate this possibility, we have used a 
Spearman Rank correlation test. This assesses 
whether a monotonic function could accurately de- 
scribe the data without making any assumptions 
on what the exact relation might be. A corre- 
lation coefficient (i?s) with a value approaching 
Rg ^ ±\ means that there is a strong correlation 
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Table 6: Correlation coefficients. See text for details. 



Excl. ND Incl. ND 'Genuine' ND 





Rs 


ip) 


Rs 




Rs 


ip) 


SFR 


-0.24 


(0.075) 


-0.39 


(0.0003) 


-0.38 


(0.001) 


Mm 


-0.38 


(0.002) 


-0.57 


(< 10-5) 


-0.50 


(< 10-5) 


Lb 


-0.24 


(0.01) 










T* 

form 


0.30 


(0.03) 


0.46 


(0.0002) 


0.43 


(0.0001) 


Tgas 


0.13 


(0.31) 


0.22 


(0.05) 


0.17 


(0.14) 


Mm/ Lb 


-0.25 


(0.04) 


-0.50 


(< 10-5) 


-0.45 


(< 10-5) 



(or anti-correlation) between the two given quan- 
tities, while i?s ~ implies that the quantities 
are independent. The results of these correlation 
measurements can be found in Tabled along with 
the probability p that this corresponds to the null 
hypothesis (no correlation) using a random per- 
mutation test. In order to determine the effects of 
the non-detections on Rg, the analysis was done 
in three different ways: Firstly by ignoring any 
non-detections (col. 1 of Table [H]), secondly by 
including the non-detections at the value of their 
detection limit (col. 2) and thirdly by considering 
them as genuine non- detect ions (SFR ~0 Mq yr~^ 
or Mm = OMq, col. 3). 

As the detection limits are not spread evenly in 
PL but are slightly shifted to the right hand side 
of the plots, the correlations are all significantly 
better when these limits are included in the corre- 
lation measurements. Since Lb is known for each 
system, the distinction between the various meth- 
ods is irrelevant for this quantity. 

Regardless of the method used to handle detec- 
tion limits, our data show that there are strong 
levels of correlation between and SFR, Lb, 
"^form Mm/ Lb- the low corresponding p values 
rule out any possibility of random occurrence. For 
SFR, the correlation significance may seem weak 
{p ~ 0.075) when detection limits are not consid- 
ered but the p value substantially decreases when 
these limits are included. Only for Tgas does the 
data not indicate any significant correlation. 

Although highly significant, the values of Rg 
remain on the low side (0.2 < \Rs\ < 0.6) and do 
not approach 1. This is caused by the scatter in 
the data and may be a quantitative way of saying 
that other, probably source-specific parameters 
(i.e., not linked to environment) have not been 
considered. 



On a more specific note, the dependance of 

SFR and Mm on pL (Rs 0.4 and i?, 0.5 

respectively) are coherent with previous findings: 
galaxies in high densi ty regions harbou r less cur- 
rent star formation ( Rines et al.l 120051 ) and less 



Hi (|Gavazzi et al.l |2006[ ) than their lower den 



sity counterparts. This is also consistent with 
the morphology-density relation, where early-type 
dwarfs are more concentrated near larger mem- 
bers of groups than late-type dwarfs. Indeed, 
early-types are known to have low current star 
formation, low Hi mass and overall old stellar pop- 
ulation. Finally, the anti-correlation of Lb and 
{Rs ~ —0.2) indicates a slight tendency of hav- 
ing brighter objects in the outskirts of the groups. 
Assuming that this is not simply driven by a selec- 
tion effect — given the area of sky to be surveyed 
brighter galaxies are easier to find in group out- 
skirts — we note that, for a given baryonic mass, 
galaxies with a dominant young stellar population 
have higher values of Lb than older ones, because 
young stars contribute strongly to Lb- Therefore, 
knowing that galaxies with higher star formation 
rates tend to be in the outskirts of groups, the 
dependance of Lb on pL should not blindly be 
interpreted as a variation of baryonic mass with 
density. Ideally, such a relation should be mea- 
sured using the near infrared (e.g., H band), as 
Lb is a much better tracer of stellar mass than 
Lb ( Kirbv et al.ll2008h . In a more general context, 
these results are consistent with other recent evi- 
dence that early-type giant ga laxies in high density 
environments are bo th older ( Thoinas et al.l 20051 
'Clemen s et al.l lioOGl ) and fainter |Bernardi et al 



,200 6) than their field counterparts. Overall, this 
is at odds with ACDM hierarchical merger simu- 
lations which predicted an increase of dark matter 
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halo masses (and presumab ly baryonic luminosity) 
with increasing densit y | Lemson fc KaufFmann 



19991 : iMaulbetsch et al.ll2007h . 



From the lower panel of Figure [51 we see that 
galaxies at low values of have higher gas mass 
fraction then the ones with higher p^. There are 
three possible explanations for this. First, the gas 
may have been stripped from the dwarfs by various 
mechanisms. Such stripping process are likely to 
be more prevalent at high p^. Second, the fraction 
of gas that is ionised may be greater for galax- 
ies in the central regions of groups as the ambi- 
ent ionising flux level might be higher. Finally, 
the gas may have been used up more efficiently 
in early star formation. We note that the quan- 
tity pL should, in principle, correlate with various 
physical factors. The density of the intergalac- 
tic medium (IGM), responsible for ram pressure, 
will presumably increase with increasing . Sim- 
ilarly, the tidal fields, which are due to variations 
in the gravitational field, have the same R^^ de- 
pendence as in Equation [6l Additionally, pL is 
also a measure of the radiation received from the 
neighbouring galaxies. Hence, environments with 
large pL values provide the mechanisms needed 
for both removing and ionising the ISM in the 
dwarfs (assuming a relation between B band and 
ionising flux). The third possibility, the gas being 
transformed more efficiently in early star forma- 
tion epochs, would make the dwarfs in high p^ re- 
gions have greater stellar masses for the same L-q 
than those in the outskirts of groups. Again, the 
relation between Lh and p^ would allow investi- 
gation of this issue by permitting direct estimates 
of the baryonic masses. 

Interestingly, t^^^^ is comparable to or larger 
than the age of the Universe for almost all sample 
galaxies. This is a sign that the current SFR is 
lower than the past average rate in most galax- 
ies. Similarly, Tgas is also comparable to or greater 
than the age of the Universe. However, as t^^^^ 
increases with p^, Tgas remains more or less con- 
stant, i. e., PL does not affect the rate at which gas 
is being used up by star formation in present day 
dwarf galaxies. This could have also been seen 
from the fact that Afni and SFR have similar p^ 
dependencies. Unsurprisingly, we also note that 
Mm/ L-Q ratio decreases. So although the star 
formation seems to be lower at high p^, the neu- 
tral gas fraction (as opposed to absolute quantity) 



available for further star formation is lower than 
average. This supports the idea that the Hi must 
have been depleted in an early and strong burst 
of star formation or is being removed by external 
mechanisms. 

In the upper panel of Figure [7| there ap- 
pears to be a sub-sample of galaxies, identi- 
fied by red markers, that have higher SFR val- 
ues than might be expected for their p^ values. 
In particular, there are 14 galaxies with SFR 
> 10-3-5 Moyr-i and pi > lO^''-^ (Figure El). 
These objects do not belong to any given group: 
ICIO, IC1613, NGC3109 and NGC6822 are in the 
Local Group; NGC59 and ESO473-G024 are in 
the Sculptor group; and ESO324-G024, ES0444- 
G084, NGC5237, NGC5264, IC4316, ES0325- 
GOll, ESO383-G087, NGC5102 belong the CenA 
group. These galaxies also have higher Hi mass 
than the overall sample average. This could be 
explained if they come from regions of lower p^ 
than most of their counterparts, either because of 
highly elliptical orbits or they are on their first 
infall onto the group. One would expect such 
galaxies to have colder ISM, since they would 
have been overall less affected by ISM warming 
mechanisms, e.g., tidal stirring and neighbouring 
galaxy radiation. On top of being a prerequisite 
for star formation, cold ISM should also be more 
resilient to gas removal by r am pressure since it s 
density would be higher (see Gunn fc Gott 19721 ). 

Moreover, if these 14 galaxies that are poten- 
tially on their first group infall are excluded, then 
Tgas is no longer largely independent of pi (cf. Ta- 
ble [6l) but instead rises significantly with increas- 
ing PL {Rs = 0.36, p = 0.009). Whether this is 
driven by the low SFR or the lack of ISM at high 
PL is unclear. 

Grebel etldl (|2003h also noted that the removal 



of the ISM from a given dwarf would not produce 
a non-rotating object and that therefore the late- 
type and early-type dwarfs should be considered 
as intrinsically different objects. However, as pre- 
viously noted, the tidal fields should also corre- 
late with PL- These have been known to remove 
angular momentum fro m low total mass objects 
( Read fc Gilmore l2005h . We would therefore ex- 
pect a dependence of galaxy kinematics on nearby 
galaxy density. This can be measured observation- 
ally: given a sufficient sample, suitably normalised 
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Fig. 9. — Comparison of the pL distribution for 
the CenA (top), Scl (center) and Local Group 
[bottom). 



measures of rotation velocity should decrease with 
increasing pL- 

3.4. Centaurus A vs Sculptor: An envi- 
ronmental comparison 

As it can be implied from Figure [1] the scarce 
population of the Scl group makes for a very dif- 
ferent environment to the denser distribution of 
the CenA group. The detailed galaxy phase-space 
distributions (Tables [T] and [2|) reveals the extent 
of the difference. On the one hand, Scl is a loose 



filament of galaxies (jJerien et al.lll998[) that more 



or les s obeys the Hubble flow (jKarachentsev et al 
20031 H = 75kms-^ Mpc'^). On the other hand, 



the CenA group is a similar environment to that of 
the Local Group. CenA has a slightly higher total 
mass then the Local Group jKarachentsev et al.l 
20021 ). but an otherwise similar two central body 
structure. 

Figure [5] shows a breakup of the pL distribution 
for each group. It can be seen that the method 
devised in this paper has the merit of not assum- 
ing that all galaxies in each group arc in the same 
situation. Indeed, analysing the environment on 
a 'per galaxy' basis shows that both groups have 



regions with equally low p^ values, yet, as ex- 
pected, the mean pL of the Scl group is lower 
than that of CenA. This latter group, however, 
lacks the high pL objects seen in the Local Group. 
These missing galaxies are, presumably, optically 
faint dSphs lying close to NGC5128 (CenA) and 
NGC5236 (M83). Their low surface brightness 
and relatively large angular size makes them very 
hard to detect and thorough searches are needed 
to better constrain the high end of the density 
distribution in the CenA group. Note that the 
addition of low surface brightness galaxies is un- 
likely to have any notable effects on the currently 
measured pL distribution. 

It should also be noted that the low end of 
the PL spectrum is a matter of definition. No 
'field' galaxies were included in this study and, 
therefore, the cutoff at 10^ - 10^ Lq Mpc'^ IS an 
artificially imposed one. Nevertheless, the effects 
of environment can be seen even at these low- 
est PL values, i.e., no clear departure from the 
presumed correlations can be observed in Figures 
[7] and [H One would have expected a turnoff at 
low PL where the effects of environment become 
negligible. The correlations seen in Figure [5] sug- 
gest that environment accelerates the evolution 
of dwarfs: galaxies encountered in high pL re- 
gions have already formed most of their stars and 
are transforming their remaining Hi reserve inef- 
ficiently at a very slow rate. This implies that 
the global effect a galaxy has on its surrounding 
environment extends very far, at least as far as 
1 Mpc for a 10^ Lq galaxy. Indeed, the lack of a 
change of slope at low in the relation of Figures 
[7] and [5] indicates we have not probed pL regimes 
where dwarf galaxy evolution is not influenced by 
environment. 



4. Conclusions 

The results of Ha imaging of Scl and CenA 
dwarf galaxies were presented and the data were 
analysed in the context of the morphology-density 
relation. The main results are: 

1. Of the 30 observed objects we have detected 
Ha emission in 13. These consist of five late- 
type dwarfs in the CenA group, three in the 
Scl group, two early- type dwarfs in CenA, 
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one mixed-type in CenA and two in Scl. 

2. The density of the surrounding environment 
(i.e., the luminosity and proximity of other 
nearby galaxies, as measured by p^) signif- 
icantly influences the properties of dwarfs. 
Dwarf galaxies in high pL regions of the 
CenA and Scl group have, in general, lower 
star formation rates, lower Hi masses, lower 
Hi mass to luminosity ratios, as well as 
higher star formation timescale. The gas de- 
pletion timescale is unaffected by . These 
effects can even be observed out to the low- 
est probed densities {pl ~ lO^LoMpc"^). 

3. While there are clearly a number of unac- 
counted parameters that contribute to the 
scatter in the factors determining galaxy 
morphology, an environmental dependence 
is evident. One of the unaccounted factors 
is likely to be the orbital history of each ob- 
ject: we only see a snapshot but orbit av- 
eraged values of quantities such as pl are 
really what is required. 

4. Some galaxies do not follow the relation be- 
tween instantaneous star formation rate and 
Pl that would be expected by taking the 
morphology-density relation at face value. 
These galaxies also have larger Hi masses 
than the sample average and may be objects 
on their first infall onto the galaxy groups: 
some of their intrinsic properties (e. g., inter- 
stellar medium temperature) may be a re- 
flection of this. 

5. The centrally located dwarfs have lower cur- 
rent star formation rates. Consequently, for 
the same total stellar mass the objects at 
high pL probably formed most of their stars 
at earlier times than the ones in low pL re- 
gions. 

6. Our data indicate that there is a weak anti- 
correlation between B band luminosity and 
Pl- This may be at odds with ACDM which 
predicts and increase in total galaxy mass 
with increasing density. H band photometry 
of these objects is needed to further investi- 
gate this possibility. 
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